Isolated spinal artery aneurysm is a rare lesion which could be accountable for spontaneous spinal subarachnoid haemorrhage. We describe the case of a 74-year-old man presenting with sudden onset of chest pain radiating to the neck and back, with subsequent headache and confusion. Initial computed tomography aortogram revealed incidental finding of subtle acute spinal subarachnoid haemorrhage. A set of computed tomography scans of the brain showed further acute intracranial subarachnoid haemorrhage with posterior predominance, small amount of intraventricular haemorrhage, and absence of intracranial vascular lesions. Subsequent magnetic resonance imaging demonstrated a thrombosed intradural spinal aneurysm with surrounding sentinel clot, which was Isolated spinal artery aneurysm: a rare culprit of subarachnoid haemorrhage
Introduction
Aneurysmal subarachnoid haemorrhage (SAH) is an uncommon but fatal clinical event. The reported incidence in a recent international population-based epidemiological study ranged between 2 and 16 per 100 000 population, 1 and the mortality rate ranged from 8% to 67%. 2 Among all SAH cases, less than 1% are considered to originate from the spine. 3 We present a case of isolated spinal artery aneurysm as a rare culprit of spinal and intracranial SAH to illustrate the diagnostic challenge, its relevant aetiopathological features, and implications for clinical management.
Case report
A 74-year-old Chinese man with a history of hypertension and ischaemic heart disease presented to the Accident and Emergency Department in February 2013 for sudden onset of chest pain radiating to the neck and back. Clinical examination and electrocardiogram on admission showed no evidence of myocardial infarction. Initial working diagnosis of acute aortic dissection was also excluded with urgent computed tomography (CT) aortogram. On retrospective analysis, subtle but definite hyperdensities within the thecal sac at upper thoracic levels were noted, suggestive of acute spinal SAH (Fig 1) .
The patient developed gradual progressive headache and confusion requiring intubation on the fourth day of admission. Plain CT of the brain at that time revealed further diffuse acute SAH with predominance over the posterior aspect, as well as a small amount of acute intraventricular haemorrhage. No skull vault fracture was observed. Concurrent CT cerebral arteriogram and venogram did not demonstrate any aneurysms or venous sinus thrombosis. Subsequent digital subtraction angiogram (DSA) of cerebral arteries performed on the next day was unremarkable.
In view of posterior predominance of the intracranial SAH with negative cerebral angiograms, an urgent magnetic resonance imaging (MRI) of the brain and cervical spine (Fig 2) was performed for suspected subtle intracranial pathology and a spinal origin of SAH (observed rarely). A lobulated 8-mm intradural, extramedullary lesion with internal hypointense signal was seen at the T1/2 level abutting the lateral surface of the spinal cord. Trace contrast enhancement was noted within the lesion. Adjacent hyperintense signal and susceptibility artefacts within the dural sac were also observed, suggestive of sentinel clot formation. The spinal cord was displaced slightly by the lesion with associated mild cord oedema. Radiological differential diagnosis at this juncture included cavernoma, largely thrombosed spinal aneurysm, other exophytic haemorrhagic CASE REPORT trapped and excised during surgical exploration. High level of clinical alertness is required in order not to miss this rare but detrimental entity. Its relevant aetiopathological features and implications for clinical management are discussed.
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intramedullary tumour or slow-flow arteriovenous malformation (AVM). Subsequent laminectomy and surgical exploration were performed for definitive diagnosis, which revealed a 7-mm saccular aneurysm surrounded by fibrin and an old haematoma from C7 to T2 level. The aneurysm arose from and was incorporated with the radicular artery at T1 level, showing internal partial thrombosis. The aneurysmal sac was trapped and carefully excised without jeopardising the rest of the arterial supply to the cord. The patient had good clinical recovery in postoperative rehabilitation with no further neurological complaints.
Discussion
Compared with more common causes of spinal SAH like AVM, dural arteriovenous fistula (dAVF) and haemorrhagic spinal cord tumours, spinal artery aneurysm remains a rare entity with a reported incidence of less than 1 in 3000 spinal angiograms, according to a large-scale review by Pia and Djindjian. 4 Ever since the first case report on spinal aneurysm back in 1930, 5 experience from various studies remains limited mainly to isolated case reports and case series with small sample sizes.
Spinal aneurysms are distinct from intracranial counterparts in several ways. First, they occur mostly along the course of their parent arteries which have a small calibre and are less affected by atherosclerosis. 6 On the contrary, intracranial aneurysms are well known for their predilection for branching points of large-sized arteries which are more haemodynamically challenged. Second, spinal aneurysms tend to be small in size, whereas giant aneurysms are exclusively found intracranially, especially in patients with connective tissue disease. Third, many spinal aneurysms are found to be dissecting aneurysms in histology, which explains their fusiform shape and lack of a surgical neck. 5 This hinders direct surgical clipping during treatment planning.
For aetiology, isolated spinal aneurysms, as in our case, are rare lesions. More commonly, they are associated with concomitant vascular lesions or occlusions which recruit the spinal artery as a collateral route for supplying and increasing local blood flow. This, in turn, imposes haemodynamic stress and induces aneurysm formation along the parent arteries. Reported associations include spinal cord AVM, 7 dAVF, 8 aortic coarctation, 5 Moyamoya disease, 9 and bilateral vertebral artery occlusion. 10 Another group of spinal aneurysms is related to underlying vasculopathies. Common examples include collagen vascular disease such as rheumatoid arthritis, 11 mycosis, 12 and syphilis. The diagnosis of spinal artery aneurysm could be challenging and delayed due to its rarity. Most patients present with headache and backache related to aneurysmal rupture and SAH. Neurological deficits including paraparesis, quadriplegia, and cord compression have also been reported. 13 As for investigations, MRI and DSA of the spine are sufficient to demonstrate the location and vascular anatomy of a spinal artery aneurysm on most occasions which, in turn, are valuable for treatment planning by neurosurgeons. The position of the aneurysm with respect to the spinal cord determines whether the anterior approach for transthoracic vertebrectomy or posterior laminectomy is most appropriate. In a large-scale literature review by Geibprasert et al, 14 32 spinal artery aneurysms were studied, in which the majority (62.5%) arose from the anterior spinal artery. Origin from the radicular artery, as in our case, was scarcely seen (n=2). The authors also observed that posterior spinal artery aneurysms were predominantly isolated dissecting aneurysms. On the contrary, those from the anterior spinal artery are more diverse in aetiology, eg, related to candidiasis and connective tissue disease, which implies a non-surgical management approach with medical treatment for the underlying disorder. Even for isolated dissecting aneurysms from the anterior axis, surgical ligation or endovascular embolisation is still limited by increased risk of postoperative complications including spinal cord infarction due to possible compromise of the dominant arterial supply to the cord. Options of surgical approach include resection and wrapping of the aneurysmal sac, with possible microvascular reconstruction in individual cases. Rare cases of spontaneous complete healing of the dissecting aneurysm have been reported, 12 but prompt treatment should not be delayed due to the associated severe complications. 
Conclusion
Spinal artery aneurysms are rare culprits of SAH, with different morphological features of their intracranial counterparts. Associations with concurrent vascular lesions and vasculopathy are frequent, with a minority of cases being isolated in aetiology. Magnetic resonance imaging and DSA of the spine show their merit in delineating the location and vascular anatomy of a spinal artery aneurysm, which are key determinants in management planning. Surgical treatment should be prompt and performed cautiously in view of possible substantial neurological deficit when the arterial supply of the cord is jeopardised.
